Introduction {#cobi12558-sec-0030}
============

Conservation policy sits at the nexus of natural science and politics. Conservation scientists practice a crisis discipline driven by overt values that require them to juggle the roles of providing objective information about the natural world and advocating policies and approaches likely to promote biodiversity conservation (Soulé [1985](#cobi12558-bib-0063){ref-type="ref"}, [1986](#cobi12558-bib-0064){ref-type="ref"}). Most applied ecologists realize policy decisions are often made before scientific evidence is complete (Kinchy & Kleinman [2003](#cobi12558-bib-0025){ref-type="ref"}; Morrison et al. [2008](#cobi12558-bib-0037){ref-type="ref"}; Peterson [2009](#cobi12558-bib-0043){ref-type="ref"}). Risks to biodiversity exacerbate this situation, requiring conservation scientists to act before they are confident in the sufficiency of their data because time is of the essence (Soulé [1985](#cobi12558-bib-0063){ref-type="ref"}, [1986](#cobi12558-bib-0064){ref-type="ref"}; Brussard & Tull [2007](#cobi12558-bib-0007){ref-type="ref"}). Therefore, a conundrum grows out of the relationship among scientific expertise, advocacy, and credibility (Kinchy & Kleinman [2003](#cobi12558-bib-0025){ref-type="ref"}). On the one hand, both the lay public (Jasanoff et al. [1995](#cobi12558-bib-0022){ref-type="ref"}) and many natural scientists (Morrison et al. [2008](#cobi12558-bib-0037){ref-type="ref"}; Peterson [2009](#cobi12558-bib-0043){ref-type="ref"}) typically assume that credible knowledge produced by science emerges from disinterested observations of objective reality (Popper [1959](#cobi12558-bib-0051){ref-type="ref"}, [1962](#cobi12558-bib-0052){ref-type="ref"}; Platt [1964](#cobi12558-bib-0050){ref-type="ref"}). On the other hand, conservation scientists are committed to some form of biodiversity conservation even if they do not advocate a particular policy (Naess [1986](#cobi12558-bib-0039){ref-type="ref"}; Peterson [2009](#cobi12558-bib-0043){ref-type="ref"}; Meyer et al. [2010](#cobi12558-bib-0034){ref-type="ref"}). This means they simultaneously play the apparently paradoxical roles of scientist and advocate---a situation bound to produce dissonance, given current social constructs. Recognition of this perceived conundrum has prompted sustained discussion of scientific credibility in the conservation literature. We analyzed that discussion and suggest ways to fortify its contributions.

Systematic analysis of credibility dates at least to the fourth century BCE with Aristotle\'s *Rhetoric* (4th century BCE/[1991](#cobi12558-bib-0003){ref-type="ref"}), which argues that the most effective persuasion combines situationally appropriate logical, emotional, and ethical appeals. In contemporary parlance, ethical appeals refer to the construction of credibility (Kennedy [1999](#cobi12558-bib-0024){ref-type="ref"}). Aristotle described credibility as emerging from the dimensions of expertise, goodwill, and trustworthiness (Aristotle 4th century BCE/[1991](#cobi12558-bib-0003){ref-type="ref"}; Kennedy [1999](#cobi12558-bib-0024){ref-type="ref"}). Expertise refers to specialized knowledge a person possesses on a subject and is often embodied in credentials or special skills obtained from training or education. Goodwill describes caring for others' well‐being and is demonstrated by empathy developed by direct interaction with others. Trustworthiness refers to the person\'s honesty. Trustworthy persons demonstrate integrity, are unbiased, and absolutely honest. Although credibility is associated with perceptions of a communicator\'s character, it does not exist within an individual or an organization; rather, it is jointly constructed (Moon & Blackman [2014](#cobi12558-bib-0035){ref-type="ref"}). Thus, credibility, as well as any of its dimensions, may be interpreted differently, depending on who is participating in the communicative event.

Credibility is more of a relational property than a static entity (Rhee & Fiss [2014](#cobi12558-bib-0053){ref-type="ref"}), attaining relative stability only when it functions as an "attitude toward a source of communication held at a given time by a receiver" (McCroskey [1997](#cobi12558-bib-0031){ref-type="ref"}:87). The most productive credibility emerges from situationally appropriate integration of expertise, goodwill, and trustworthiness (Aristotle 4th century BCE/[1991](#cobi12558-bib-0003){ref-type="ref"}; Burke [1966](#cobi12558-bib-0008){ref-type="ref"}; Kennedy [1999](#cobi12558-bib-0024){ref-type="ref"}). For example, in some cases a scientist\'s impeccable credentials (i.e., PhD, publication record, etc.) may be less important to her or his credibility than demonstrated willingness to join with community members in their efforts to ensure that the effects of a drought do not extinguish a small population of endangered Attwater\'s Prairie‐Chickens (*Tympanuchus cupido attwateri*) (Peterson & Silvy [1994](#cobi12558-bib-0044){ref-type="ref"}, [1996](#cobi12558-bib-0045){ref-type="ref"}; Silvy et al. [2004](#cobi12558-bib-0062){ref-type="ref"}). In other situations, such as determining whether to list a species as endangered, impeccable credentials may be the most important factor in credibility. As a perceptual construct, credibility is based on social relations and is co‐constructed within each situation, which creates a set of expectations. For example, when ranchers are told they may not clear woody vegetation because their pasture land has been designated critical habitat for an endangered species, much of their anger stems from the violation of expectations regarding private property rights (Peterson & Horton [1995](#cobi12558-bib-0048){ref-type="ref"}). For these reasons, deciding which dimension or dimensions of credibility will be most useful for avoiding the violation of expectations requires careful assessment of each situation (Cronkhite & Liska [1976](#cobi12558-bib-0013){ref-type="ref"}). What is generalizable across situations is that participant expectations vary according to cultural, economic, and political aspects of a situation and the credibility that participants attribute to an individual or organization emerges largely from whether their expectations are fulfilled (Burke [1966](#cobi12558-bib-0008){ref-type="ref"}; Cronkhite & Liska [1976](#cobi12558-bib-0013){ref-type="ref"}).

Contemporary social science research on credibility examines both its multidimensionality and its emergent nature, often with similar objectives as found in the conservation literature. Rhee and Fiss ([2014](#cobi12558-bib-0053){ref-type="ref"}), for example, examined how interactions between language and different dimensions of a communicator\'s credibility encouraged and discouraged organizations to undertake controversial actions. They found that promotion of risky activities by persons who appeared to lack goodwill discouraged organizations from undertaking such activities. Malshe ([2010](#cobi12558-bib-0030){ref-type="ref"}) studied interactions between the three dimensions of credibility (i.e., expertise, goodwill, trustworthiness) to help managers handle relations between marketers and salespeople. He demonstrated that understanding the sometimes incompatible interactivity between these three components expanded management\'s repertoire of tools for harmonizing internal business interactions.

A situationally nuanced understanding of credibility is especially important to conservation scientists because, as an act of dynamic progression, credibility is largely contingent on situational aspects that contribute to or reduce the satisfaction of participant expectations. It is not static and is subject to patterns of language or terminologies that provide people with socially accepted ways to represent and constitute reality (Burke [1966](#cobi12558-bib-0008){ref-type="ref"}; Peterson et al. [2013](#cobi12558-bib-0046){ref-type="ref"}:94). Conservation professionals have an opportunity to enhance their credibility by consistently using terminologies that contribute to public expectations, and later, satisfy those expectations (Newell & Goldsmith [2001](#cobi12558-bib-0041){ref-type="ref"}; Kao [2013](#cobi12558-bib-0023){ref-type="ref"}).

Conservation science literature recognizes the importance of credibility, yet struggles with tensions between science and advocacy. Recognizing that credibility matters is not the same thing as understanding how it emerges and operates. We analyzed the professional conservation science literature to identify the primary points of guidance offered to conservation professionals regarding how to manage their responsibilities as scientists and advocates. For this report, we first determined which dimensions of credibility the literature emphasized when describing conservation scientists' credibility. Next, we identified relative concern about risks to biodiversity, professional credibility, and sustainability. Third, we identified the preferred roles this literature suggested conservation professionals should play. We then explored how the literature defined conservation science. Finally, we determined how the professional literature described a credible environmental policy process. After coding for each of these variables, we explored the relationships among them and considered the importance of the multidimensionality of credibility and its dependence on sociopolitical context.

Methods {#cobi12558-sec-0040}
=======

We used a grounded theory approach (Corbin & Strauss [2008](#cobi12558-bib-0011){ref-type="ref"}) to guide our content analysis of the professional conservation science literature. This refers to a process of allowing a theoretical framework to emerge from the data (Peterson et al. [2010](#cobi12558-bib-0047){ref-type="ref"}). We began with articles from a special issue of *Conservation Biology* that discussed the relationship between policy advocacy and conservation science (i.e., Brussard & Tull [2007](#cobi12558-bib-0007){ref-type="ref"}; Lackey [2007](#cobi12558-bib-0027){ref-type="ref"}; Meffe [2007](#cobi12558-bib-0032){ref-type="ref"}; Murphy & Noon [2007](#cobi12558-bib-0038){ref-type="ref"}; Noss [2007](#cobi12558-bib-0042){ref-type="ref"}; Scott et al. [2007](#cobi12558-bib-0061){ref-type="ref"}). The key terms used to address this enigmatic relationship were advocacy, opinion, and scientific independence. Using these terms, we searched the ISI Web of Knowledge for refereed journal articles in the field of conservation biology from 1990 through 2010. We found 30 articles of which 11 were relevant to the scientist--advocate dilemma. We then read each article closely (Leff [1980](#cobi12558-bib-0028){ref-type="ref"}) to identify additional key terms to guide an expanded search. Based on the close readings, we selected 7 additional terms (*conservation*, *credibility*, *expert opinion*, *neutrality*, *science impartiality*, *science integrity*, *subjectivity*).

Next, we searched the ISI Web of Knowledge, Google Scholar, Wiley Online Library, and Discovery databases for the terms we identified in titles, keywords, and abstracts of refereed journal articles and book chapters published 1976--2012. In publications that lacked keywords or abstracts, we searched the entire document. We carefully read each publication and removed those not directly relevant to perceived trade‐offs between science and advocacy. This process yielded an additional 119 publications for a total of 136.

We identified common themes across the conservation science literature (Peterson et al. [1994](#cobi12558-bib-0049){ref-type="ref"}; Peterson et al. [2010](#cobi12558-bib-0047){ref-type="ref"}) to create categories that captured the concepts used to explore the fraught relationship between science and advocacy. We used constant comparison (Corbin & Strauss [2008](#cobi12558-bib-0011){ref-type="ref"}) between preexisting and emerging categories. We raised questions regarding formulation of categories and documented and analyzed ideas about categories as they were refined. Saturation (no new categories emerged) was reached after creating 5 categories and 12 subcategories (Table [1](#cobi12558-tbl-0001){ref-type="table-wrap"}). In addition to credibility, the categories that emerged were risk (What are conservation biologists most worried about?), role (How should conservation scientists engage the issues?), conservation science (What does conservation science include?), and environmental policy (What should policy be based on?).

###### 

Categories and sub‐categories used for content analysis of conservation science publications (*n* = 136; 1976--2012) discussing tensions between science and advocacy

  Category                       Subcategory                  Definition
  ------------------------------ ---------------------------- ----------------------------------------------------------------------------------------------------------
  Credibility                    expertise                    conservation scientists' specialized knowledge
                                 goodwill                     conservation biologists' care for natural resources and society
                                 trustworthiness              conservation biologists' integrity
  Conservation science           intersubjective              conservation of biological diversity is in part a social process that includes values and argumentation
                                 objective                    conservation of biological diversity is evidence‐based science
  Environmental policy process   natural science              environmental policy is based only on natural science
                                 social and natural science   environmental policy is based on natural science and important social aspects (economics, law, politics)
  Risk                           biodiversity                 all aspects of variety in the living world
                                 scientific credibility       conservation biologists (believability and standing)
                                 sustainability               ecosystems and their functions
  Role                           advise, report, or both      educate in the policy realm, provide data results, or both
                                 advocate                     support a preferred policy or practice
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Our methods and results were iteratively linked (Corbin & Strauss [2008](#cobi12558-bib-0011){ref-type="ref"}), such that each category and subcategory that emerged during content analysis contributed to refinement and clarification of already existing categories (see Content Analysis, in Results, for linkage details). When authors explicitly discussed credibility, we examined the sentence to determine relative emphasis on expertise, goodwill, and trustworthiness (Table [1](#cobi12558-tbl-0001){ref-type="table-wrap"}). We developed a codebook which defined categories and subcategories and then used it to train coders and assess intercoder reliability (Krippendorff [2013](#cobi12558-bib-0026){ref-type="ref"}). Coders used NVivo 10.0 qualitative software (QSR International, Doncaster, Victoria, Australia) to code publication abstracts. For publications without abstracts, we coded the publications' introduction or conclusion (hereafter summaries) depending on which one best summarized the content. Sentences were the unit of analysis. The same sentence was coded in multiple categories if it fit more than one. Two people independently coded all abstracts and summaries. We calculated intercoder reliability across all summaries and categories with weighted Cohen\'s kappa (Cohen [1968](#cobi12558-bib-0010){ref-type="ref"}; κ = 0.8756).

Our final analytic objective was to explore relationships among the 12 subcategories (i.e., variables) delineated through content analysis (Table [1](#cobi12558-tbl-0001){ref-type="table-wrap"}). Because procedures such as principle component and factor analysis produce principle components and factors, respectively, that include information from all variables, we used oblique component cluster analysis to group variables in SAS 9.3 (VARCLUS procedure; SAS Institute [2012](#cobi12558-bib-0060){ref-type="ref"}). This procedure iteratively reassigns variables to clusters such that variance explained by cluster components, summed over all clusters, is maximized. We stopped iterative clustering once the largest second eigenvalue dropped below 0.95.

Results {#cobi12558-sec-0050}
=======

Content Analysis {#cobi12558-sec-0060}
----------------

All our findings related in some way to credibility. When authors discussed credibility, 40.2% and 34.0% of the text evaluated, on average (*n* = 136 publications), addressed expertise and trustworthiness, respectively, rather than goodwill (8.1%) (Fig. [1](#cobi12558-fig-0001){ref-type="fig"}a). The majority of statements describing risks focused on concern about loss of scientific credibility, rather than risks to biodiversity or sustainability ($\overline{x}$= 51.2% versus 11.0% and 11.4% of text evaluated, respectively) (Fig. [1](#cobi12558-fig-0001){ref-type="fig"}b). As authors considered the roles conservation scientists should play in the conservation policy arena, they emphasized educating the public and policy makers or providing data to policy makers rather than advocating for particular conservation actions ($\overline{x}$ = 33.6% versus 20.8% of text evaluated, respectively) (Fig. [1](#cobi12558-fig-0001){ref-type="fig"}c). When authors discussed conservation science, they described it as including social processes rather than being limited to evidence‐based natural science ($\overline{x}$= 12.3% versus 0.9% of text evaluated, respectively) (Fig. [2](#cobi12558-fig-0002){ref-type="fig"}a). Finally, statements about environmental policy centered on the claim that the policy process involves natural science and important social components---including economics, politics, and law---as contrasted with the notion than environmental policy should be based strictly on natural science ($\overline{x}$= 18.0% versus 1.1% of text evaluated, respectively) (Fig. [2](#cobi12558-fig-0002){ref-type="fig"}b).

![Mean (95% CI) proportion of evaluated conservation science text coded during content analysis as relevant to (a) the dimensions of credibility (goodwill, trustworthiness, and expertise), (b) risk to individuals' scientific credibility, biodiversity, and sustainability of ecosystems and their functions, and (c) the role of conservation scientists as advocates or advisers and reporters or both.](COBI-30-23-g001){#cobi12558-fig-0001}

![Mean (95% CI) proportion of evaluated conservation science text coded during content analysis maintaining that (a) conservation science is an objective versus an intersubjective enterprise and (b) the environmental policy process should be grounded in natural science versus both social and natural science.](COBI-30-23-g002){#cobi12558-fig-0002}

References to the value of conservation scientists' specialized knowledge as a means of enhancing credibility demonstrate attention to credibility as it is associated with expertise (hereafter credibility‐expertise) (Table [1](#cobi12558-tbl-0001){ref-type="table-wrap"}). For example, the statement "Nobody is suggesting that conservation scientists should always and consistently shy away from policy and never lend their expertise to public issues" (Meffe [2007](#cobi12558-bib-0032){ref-type="ref"}:11) illustrates this concern. Recommendations that conservation scientists should care for natural resources indicates concern with credibility as it relates to goodwill (credibility‐goodwill). Examples include phrases such as "Wildlife managers are stewards of a public resource" (Decker et al. [1991](#cobi12558-bib-0014){ref-type="ref"}:526) and "We have little choice if we truly want to conserve that diversity for its inherent good" (Meffe & Viederman [1995](#cobi12558-bib-0033){ref-type="ref"}:331). Authors sometimes refer to conservation scientists' integrity or credibility as it relates to trustworthiness (credibility‐trustworthiness). For example, the statement "Budgetary dependence of state wildlife agencies on...license fees automatically raises concerns about their ability to act fairly" (Rutberg [2001](#cobi12558-bib-0056){ref-type="ref"}:33) illustrates a focus on credibility‐trustworthiness.

Risks of various sorts are important aspects of credibility for conservation scientists (Table [1](#cobi12558-tbl-0001){ref-type="table-wrap"}). The phrase "the accelerated loss of biodiversity" (Vohland et al. [2011](#cobi12558-bib-0067){ref-type="ref"}:1188) indicates an emphasis on risks to biodiversity (risk‐biodiversity), whereas the phrase "because of the increasing consequences of the alteration of biotic systems" (Mooney [2003](#cobi12558-bib-0036){ref-type="ref"}:49) exemplifies concern with sustainability of ecosystems and their functions (risk‐sustainability). Statements referring to conservation scientists' loss of standing or believability illustrate awareness of risks to scientific credibility (risk‐scientific credibility). For example, the sentence "\[S\]cientists who lack impartiality often create the perception of bias, and they can suffer a concomitant loss of credibility" (Ruggiero [2010](#cobi12558-bib-0055){ref-type="ref"}:1179) demonstrates concern with risk‐scientific credibility. This sentence also illustrates the possibility of assigning multiple codes to a single sentence because its reference to "lack \[of\] impartiality" indicates concern with credibility‐trustworthiness.

The literature suggested that conservation professionals could enhance their credibility by playing appropriate roles. When authors indicated the appropriate role for conservation scientists was to educate and provide data, they tended to direct their colleagues toward an advisory role, which primarily consists of reporting on the results of their research (Table [1](#cobi12558-tbl-0001){ref-type="table-wrap"}). For example, the phrases "policymakers, managers, and the lay public need scientific counsel all the more" (Allen et al. [2001](#cobi12558-bib-0002){ref-type="ref"}:484) and "they \[scientists\] should inform the public about issues while avoiding direct involvement in policy development" (Ruggiero [2010](#cobi12558-bib-0055){ref-type="ref"}:1179) suggest that conservation professionals should limit their policy involvement to the role of advising or reporting. Some authors, however, recommended that conservation scientists support specific policies, taking the role of advocate. For example, the sentence "\[T\]he question is not whether we should advocate but how" (Chan [2008](#cobi12558-bib-0009){ref-type="ref"}:3) recommends that conservation professionals have a responsibility to function as advocates.

Many authors described conservation science as a social process that includes values and argumentation, resulting in a code of conservation science‐intersubjective (Table [1](#cobi12558-tbl-0001){ref-type="table-wrap"}). The sentence "Conservation biologists should reflect on the constitutive values (especially contextual, but also methodological and bias) underlying their research programs" (Barry & Oelschlaeger [1996](#cobi12558-bib-0004){ref-type="ref"}:905) typifies statements that described conservation science as intersubjective. Other authors state that conservation science should be based strictly on empirical evidence because conservation science should be objective. For example, consider the text "\[I\]t is imperative to understand the distinction between science and professional judgment. The former is the acquisition of knowledge by applying the principles of the scientific method" (Sallenave & Cowley [2006](#cobi12558-bib-0058){ref-type="ref"}:203). It illustrates such claims and was coded as conservation science‐objective.

Authors presented similarly divergent arguments regarding what led to excellent environmental policy. Some claimed it should be based only on natural science (Table [1](#cobi12558-tbl-0001){ref-type="table-wrap"}). For example, the statement that "Environmental policies and actions can be improved...by calling attention to relevant scientific information and ensuring that policies and their implementation are consistent with the best available science" (Meyer et al. [2010](#cobi12558-bib-0034){ref-type="ref"}:299) represents environmental policy process focused on natural science (policy‐natural science). Alternatively, sentences that explain appropriate environmental policy as based on the integration of natural (e.g., ecology) and social sciences (e.g., economics, law, politics) demonstrate the focus on social and natural science in environmental policy (policy‐social and natural science). Text such as "identification of visionary science questions...and identification of questions about human values and their role in political processes could all help advance real‐world conservation science" (Rudd [2011](#cobi12558-bib-0054){ref-type="ref"}:860) illustrates a preference for policy‐social and natural science.

Interactions among Categories {#cobi12558-sec-0070}
-----------------------------

When authors discussed credibility, risks, and the roles conservation scientists should play, there were recognizable interactions among the themes they emphasized. Authors who emphasized credibility as trustworthiness were quite concerned about risks to their scientific credibility and claimed conservation science should be an objective enterprise (Table [2](#cobi12558-tbl-0002){ref-type="table-wrap"}, cluster 1). Statements such as "\[B\]ias...associated with lobbying efforts all tend to dissuade scientists from participation as advocates...\[but\] the presentation of relevant data and insistence that it be interpreted accurately and acted upon is an effective method of achieving biologically sound policies" (Salzman [1989](#cobi12558-bib-0059){ref-type="ref"}:170) illustrate the claim that conservation scientists' integrity (trustworthiness) is essential to their believability when practicing evidence‐based conservation science. Authors who used scientific expertise to define credibility also discussed risks to ecological sustainability and claimed the primary roles conservation scientists should play were assessing data, reporting results, and advising the public and environmental policy makers (Table [2](#cobi12558-tbl-0002){ref-type="table-wrap"}, cluster 2). For example, the text "\[D\]evelopment of new laws and policies must account for uncertainties...and complexities of ecological systems..." and "Scientists need to recognize that...the results of fundamental research can contribute greatly to the use of sound ecological principles in legislation and policy" (Brosnan [1995](#cobi12558-bib-0006){ref-type="ref"}:333) indicates that expertise is important to legitimizing the preferred role of advisor or reporter. Finally, when authors defined credibility as goodwill---or acting in the interest of the resource and society---they also were concerned about risks to biodiversity (Table [2](#cobi12558-tbl-0002){ref-type="table-wrap"}, cluster 3). "The vast majority of those who call themselves conservation biologists were attracted to their field out of a love for nature.... Scientific knowledge and understanding will help us to be more successful in our common goal of preserving global biodiversity" (Tracy & Brussard [1996](#cobi12558-bib-0066){ref-type="ref"}:918) illustrates that goodwill is intrinsic to any effort to curtail the continued loss of species, communities, and ecosystems.

###### 

Iterative oblique component cluster analysis results for content analysis variables for publications[a](#cobi12558-tbl2-note-0001){ref-type="fn"} discussing the tensions between science and advocacy (proportion of total variance explained by variable clustering = 0.572)

   Cluster  Category[b](#cobi12558-tbl2-note-0002){ref-type="fn"}   Subcategory[b](#cobi12558-tbl2-note-0002){ref-type="fn"}    *R* ^2^ own cluster   *R* ^2^ next closest
  --------- ------------------------------------------------------- ---------------------------------------------------------- --------------------- ----------------------
      1     credibility                                             trustworthiness                                                    0.657                 0.014
            risk                                                    scientific credibility                                             0.625                 0.058
            conservation science                                    objective                                                          0.364                 0.041
      2     credibility                                             expertise                                                          0.645                 0.050
            role                                                    advise, report, or both                                            0.638                 0.109
            risk                                                    sustainability                                                     0.189                 0.023
      3     risk                                                    biodiversity                                                       0.629                 0.015
            credibility                                             goodwill                                                           0.629                 0.034
      4     environmental policy                                    natural science                                                    0.612                 0.002
            role                                                    advocate                                                           0.612                 0.036
      5     conservation science                                    intersubjective                                                    0.632                 0.044
            environmental policy                                    social and natural science                                         0.632                 0.081

*Number of publication,136; years of publication, 1976--2012*.

*See Table* [1](#cobi12558-tbl-0001){ref-type="table-wrap"} *for definitions*.
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Interactions among themes also emerged when authors discussed environmental policy. Authors who argued that environmental policy should be grounded almost exclusively on evidence‐based natural science claimed that conservation scientists should indeed play the advocate role in the policy process (Table [2](#cobi12558-tbl-0002){ref-type="table-wrap"}, cluster 4). For example, the statement "involvement in developing...conservation policy is an important activity that more wildlife professionals should become comfortable with as objective advocates for science‐based policy" (Thompson [1995](#cobi12558-bib-0065){ref-type="ref"}:318) suggests that conservation professionals should advocate for specific conservation policies so long as their advocacy is based on objective natural science. Authors who maintained that environmental policy must be grounded on both social and natural science argued that conservation science is an intersubjective rather than a strictly objective discipline (Table [2](#cobi12558-tbl-0002){ref-type="table-wrap"}, cluster 5). Statements such as "how they \[science and policy\] fit together is best understood by viewing land management as a process \[that clarifies\]...why it is proper for conservation biologists to base their work on normative goals" (Freyfogle & Newton [2002](#cobi12558-bib-0015){ref-type="ref"}:863) illustrate that for these individuals, conservation science encompasses evidenced‐based natural science, social science, and social interactions.

Discussion {#cobi12558-sec-0080}
==========

Credibility is a slippery shibboleth (Macnab [1985](#cobi12558-bib-0029){ref-type="ref"}) for conservation scientists. As Alagona ([2008](#cobi12558-bib-0001){ref-type="ref"}:1365) put it, "everybody seems to think credibility is a good idea.... But exactly what credibility is remains the subject of considerable confusion." Various pairings of the term, such as *scientific credibility* (Costanza [2001](#cobi12558-bib-0012){ref-type="ref"}:459; Wilhere [2012](#cobi12558-bib-0068){ref-type="ref"}:40), *professional credibility* (Gill [2001](#cobi12558-bib-0018){ref-type="ref"}:22), and *agency credibility* (Rutberg [2001](#cobi12558-bib-0056){ref-type="ref"}:33), contribute to the confusion. Occasionally, the literature defines credibility as believability or as inspiring trust (Blockstein [2002](#cobi12558-bib-0005){ref-type="ref"}; Nelson & Vucetich [2009](#cobi12558-bib-0040){ref-type="ref"}; Ruggiero [2010](#cobi12558-bib-0055){ref-type="ref"}; Yamamoto [2012](#cobi12558-bib-0069){ref-type="ref"}). But, as noted in the Introduction, such definitions are incomplete characterizations of credibility. Although some credibility research uses a 2‐dimensional model of credibility that collapses goodwill and trustworthiness into a single item for measurement purposes (Newell & Goldsmith [2001](#cobi12558-bib-0041){ref-type="ref"}), the distinction is important to maintain when considering credibility in conservation science. Although, in some cases, a scientist\'s perceived honesty may be the primary contributor to her or his credibility, in other situations it may be far more important to demonstrate that the scientist cares about human welfare as well as biodiversity.

Confusion about Credibility {#cobi12558-sec-0090}
---------------------------

We found that the conservation science literature does not present a multidimensional picture of credibility. The publications we analyzed demonstrated a lack of awareness that credibility develops along the dimensions of expertise, goodwill, and trustworthiness delineated by Aristotle (4th century BCE/[1991](#cobi12558-bib-0003){ref-type="ref"}; Kennedy [1999](#cobi12558-bib-0024){ref-type="ref"}) and further studied by contemporary social scientists (e.g., Malshe [2010](#cobi12558-bib-0030){ref-type="ref"}; Kao [2013](#cobi12558-bib-0023){ref-type="ref"}; Sah et al. [2013](#cobi12558-bib-0057){ref-type="ref"}; Rhee & Fiss [2014](#cobi12558-bib-0053){ref-type="ref"}). These dimensions are either omitted or listed as entities that exist separately from credibility (e.g., Blockstein [2002](#cobi12558-bib-0005){ref-type="ref"}; Goodwin [2012](#cobi12558-bib-0019){ref-type="ref"}). We submit that conservation scientists could more effectively enhance their credibility by emphasizing appropriate combinations of these dimensions in response to situational demands. For example, when discussing potential changes in the legal status of the federally endangered Golden‐cheeked Warbler (*Setophaga chrysoparia*) with decision makers, they would most likely need to emphasize their expertise. Conservation scientists also should recognize and respond to opportunities to use a powerful combination of two or more credibility dimensions (Table [2](#cobi12558-tbl-0002){ref-type="table-wrap"}, clusters 1--3). For instance, if they are interacting with bird watchers concerned that Golden‐cheeked Warbler habitat is being destroyed on public property, they would most likely need to highlight both their expertise and trustworthiness, with goodwill being assumed. Conversely, if conservation professionals are interacting with ranchers concerned that their agriculture livelihood is threatened because their property has been designated as critical habitat for the endangered species, conservation scientists would most likely need to demonstrate goodwill, allowing trustworthiness and expertise to take a backseat.

The conservation literature we analyzed typically framed credibility as a static entity, rather than a social construct that depends on precarious, but quite real, social relationships (Aristotle 4th century BCE/[1991](#cobi12558-bib-0003){ref-type="ref"}; Burke [1966](#cobi12558-bib-0008){ref-type="ref"}; Kennedy [1999](#cobi12558-bib-0024){ref-type="ref"}). Conservation scientists can improve their ability to discover the most important dimensions of credibility in each situation if they remember that humans understand the world from within their own sense of self. Preexisting values and beliefs give meaning to new experiences, which then modify those values and beliefs. This iterative process leads to expectations that people use to judge any message, policy, or action and that influence credibility in any sociopolitical context. For example, if birders have been involved in successful citizen--science projects, they are likely to assume goodwill from conservation professionals, freeing scientists to focus on demonstrating their expertise and trustworthiness. Because it is a perceptual construct, conservation scientists have only partial control over credibility. They can enhance their credibility by engaging with stakeholders to determine what it means to be credible, working toward achieving that credibility, and then behaving as credibly as possible given the demands of each situation.

Recognizing Credibility\'s Multidimensionality {#cobi12558-sec-0100}
----------------------------------------------

The overly simplistic and unidimensional framing of credibility in the conservation literature limits the value of advice about how risk and roles contribute to, and potentially damage, credibility. For example, although conservation scientists are alarmed about risks to biodiversity and sustainability, these concerns are overshadowed by risks to their professional credibility (Figure [1](#cobi12558-fig-0001){ref-type="fig"}b). A more nuanced understanding of credibility would provide a means for assessing which dimensions of credibility are most important in each situation. For example, the preferred role of advisor or reporter (Fig. [1](#cobi12558-fig-0001){ref-type="fig"}c) clustered with expertise as the means for addressing risks to sustainability (Table [2](#cobi12558-tbl-0002){ref-type="table-wrap"}, cluster 2). In some situations, however, the trustworthiness or goodwill dimensions may be more credible ways to address sustainability risks than expertise. Conservation professionals sometimes must play an advocacy role, and risks to biodiversity and sustainability may trump risks to professional credibility. Awareness of multiple possibilities for enhancing credibility by strategic role taking could contribute directly to successfully negotiating whichever risk requires the most immediate attention in a given situation (Table [2](#cobi12558-tbl-0002){ref-type="table-wrap"}).

An oversimplified framing of credibility also limits the value of advice regarding how to best use conservation science to inform policy. The conservation literature we evaluated linked the trustworthiness dimension of credibility with risks to professional credibility and the claim that conservation science should be objective (Table [2](#cobi12558-tbl-0002){ref-type="table-wrap"}, cluster 1). This suggests that professional credibility depends on accepting the premise that conservation science should be an objective enterprise uncoupled from social values. However, any momentary condition of credibility results from complex sociopolitical processes that operate recurrently (although not necessarily consistently) and that are socially constructed (Aristotle 4th century BCE/[1991](#cobi12558-bib-0003){ref-type="ref"}; Burke [1966](#cobi12558-bib-0008){ref-type="ref"}; McCroskey [1997](#cobi12558-bib-0031){ref-type="ref"}). Despite the relationships identified in cluster 1, the professional literature characterizes conservation science as intersubjective (Fig. [2](#cobi12558-fig-0002){ref-type="fig"}a) and as the basis for environmental policy (Fig. [2](#cobi12558-fig-0002){ref-type="fig"}b). These close connections indicate an understanding that both conservation science and environmental policy include sociopolitical aspects (Moon & Blackman [2014](#cobi12558-bib-0035){ref-type="ref"}) that extend well beyond the material world into peoples' relationships with Earth (Table [2](#cobi12558-tbl-0002){ref-type="table-wrap"}, cluster 5). A more complete understanding of how credibility develops should enable conservation scientists to build on this awareness by explicitly emphasizing the appropriate dimensions of credibility in each situation.

Understanding the multidimensionality of credibility and recognizing it as a relational property, rather than as a static entity, should help conservation scientists make appropriate choices for legitimizing the various roles they play. Returning to the example of conservation scientists communicating with ranchers who have interests in management of Golden‐cheeked Warbler habitat, the role of advocate would likely be completely inappropriate, whereas the role of advisor or reporter may be acceptable. Downplaying their expertise is one way conservation scientists can signal respect for ranchers' local experiential knowledge, which is especially important if the ranchers are feeling nervous about potential inroads into their property rights (Peterson & Horton [1995](#cobi12558-bib-0048){ref-type="ref"}). Conversely, if conservation scientists think their findings indicate that the species has made significant strides toward recovery, they may decide to step into an advocacy role, suggesting that the U.S. Fish and Wildlife Service downlist the species to threatened. In this situation, conservation scientists might want to emphasize their expertise and complement this with indications that they are unbiased, or trustworthy. For this stakeholder group and in this situation, the biologist\'s goodwill may be less relevant.

A more atypical example is provided by NASA (National Aeronautics and Space Administration) climatologist Jim Hansen and economist and former IPCC (Intergovernmental Panel on Climate Change)‐member Mark Jaccard (Frid & Quarmby [2012](#cobi12558-bib-0017){ref-type="ref"}), who chose to be arrested in acts of civil disobedience to publicly condemn governmental inaction regarding climate change (Hansen [2012](#cobi12558-bib-0020){ref-type="ref"}; Jaccard [2013](#cobi12558-bib-0021){ref-type="ref"}; Frid [2015](#cobi12558-bib-0016){ref-type="ref"}). A simplistic view of credibility would discredit these scientists, yet a more complex and richer perspective of credibility acknowledges that these senior scientists demonstrated expertise in their recognition of a mismatch between policy and the urgent need to reduce emissions, goodwill toward future generations and current climate refugees, and trustworthiness (i.e., acting honestly without a hidden agenda). Rather than harming scientific credibility, their arrests delivered the message that Hansen and Jaccard\'s science‐based concern for human society and biodiversity supersedes potential risks to their careers; thereby, they strengthened public recognition that scientists also are citizens and may reasonably advocate for political action without losing credibility.

Conservation science is about more than material reality; its very existence depends on symbolic realities that emerge from socially constructed values (Soulé [1985](#cobi12558-bib-0063){ref-type="ref"}; Naess [1986](#cobi12558-bib-0039){ref-type="ref"}; Moon & Blackman [2014](#cobi12558-bib-0035){ref-type="ref"}). Peterson et al. ([2013](#cobi12558-bib-0046){ref-type="ref"}:100--101) argue that "To do proper justice to these values in the public sphere requires rhetoric and public processes that are honest about human politics and human relationships with biodiversity."

Conscious awareness of terminologies or linguistic patterns (Burke [1966](#cobi12558-bib-0008){ref-type="ref"}; Kao [2013](#cobi12558-bib-0023){ref-type="ref"}) may enable conservation scientists to more effectively negotiate the scientist--advocate dilemma. With a more nuanced understanding of credibility, conservation scientists are better equipped to recognize existing terminologies and to reframe them in ways that better meet stakeholder expectations. Reconceptualizing credibility as a sociopolitical process that produces only fleeting moments of stability, and then recognizing the multidimensionality of credibility, will not do away with the perceived trade‐offs between science and advocacy, but it will help conservation professionals negotiate them more effectively.
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